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XXXVL jQjlronomical Ohfervations made at the North 
Cape, for the Royal Society. By Mr. Bay ley. 



1769 

D May 










D 



h 



D 



h 



3 
4 



8 



13 



*5 



April 28, 29, and 30, got the obfervatory and dwelling- houfe built, and inftru- 
ments on more. 

Set up an oak plank 4-J inches thick, and 14 inches wide. This plank was fet a 
little more than 2 feet in the ground, and well rammed with earth and ftones fo 
that it was very fteady and firm ; to which I fcrewed the agronomical clock truly 
perpendicular (by which means it was independant of the obfervatory and its 
making by the wind) and fet it going neatly with lidereal time. 

Set up the tranfit inflrument nearly in the meridian. 

Examined the line of collimation of the quadrant, and found it correct. 

Examined the clock, and found the pendulum to vibrate i°| on each fide of nothing, 

Here follow fome correfponding altitudes of the Sun, from which the going of the 

clock is determined. 
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Fhis day fet up a meridian poft nearly in the meridian, by help of the quadrant, 
at about half a mile from the obfervatory. Examined the pendulum of the clock, 
and found it to vibrate i°| on each fide of nothing. 
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Correfponding Altitudes of the SUN. 
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At7 h 22' per clock, clock flopped, but by what caufe I cannot find, it not being 
down. 

At 9! fet it going again, as near as I could guefs, with fidereal time. 

Pendulum vibrates i°| on each fide of nothing. 

Wound up the clock The pendulum vibrates i°J on each fide of nothing* 
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Convfpondmg Altitudes of the SUN. 
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From the above correfponding Altitudes the going of the Clock is determined. 
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Clock flopped. 



TRANSITS taken with a Tranfit Inftrument over the Meridian, on the Ifland of Maggerce, 

or the North Cape of Europe. 
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3 h 49' 3o",7 tranfit of Sun's center at tranfit inftrument, it being adjufted to the 



meridian mark, which was put nearly in the meridian. 



And 3 * 48' 4 3",9 



apparent noon per equal altitudes. By this it appears, the meridian mark is weifc 
of the true meridian. 
Shifted the meridian mark nearer to the true meridian. 
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TRANSITS compared with equal Altitudes, for finding the Error of the Meridian Mark, 
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tranfitifijftrument. 


Noon per . equal 
altitudes. 
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Mean difference 2,7 Well. 

Hence it appears, that the Sun pafTed at the tranfit inilrument too late 2", 7 by a mean of thefe 
observations, which (hews the mark was weft of the true meridian ; which gives the azimuth 
of -mark = 50" fouth weiterly. 



1769 
1? June 



TRANSIT of VENUS, obferved at the NORTH CAPE. 

At I3 h 46' 4.0" per clock, or 9/ o' 2", apparent time, the Sun came out from under 
a cloud, with Venus on it, about Jth of her diameter ; and at 14** o' 41" or 
9 h 14' 1", apparent time, Vejms's outer limb feemed to- be in contact, with the 
Sun's limb ; but no light of that part of the Sun's limb could be feen, Venus be- 
ing apparently joined to the Sun's limb by a black ligament, which gradually di- 
miniihed in breadth; and at 14'* .1' 3 6", 0^14' 56", the Sun's light broke 
through it, and' Venus and the Sun were to appearance perfect (this was certain to 
about 10 or 15 feconds of time), and the black ligament contracted itfelf, fo that 
Venus was confiderably within the Sun's limb, fuppofe 2 ~th of her diameter. 

During thefe obfervations the air was red and hazy, and the Sun's limb very tremu- 
lous, and the fpots in the Sun very indiitincl, and Venus feemed very ill defined 
when on the Sun. But a better idea will be formed of the bad appearance of Venus 
at the internal contact, owing to the very hazy ftate of the air, from the reprefentation 
of it, plate XIII. 



Here follow fome meafures I was able to take during the time the clouds were off the Sun. 



Time per 
clock. 



App. time. 



Meafures of 
microm. in 
inches, &c. 
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Meafures of the Sun's horizontal and vertical diameters,' 
taken immediately after Venus's diameter. 
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Difference of Declinations of the North Limbs 
of the Sun and Venus. 



A Table for reducing the Scale of 
the micrometer to Degrees, &c. 
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Equatoreal Diftances of the Weftern Limbs of 
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Equatoreal Diftances of the Eaflern Limbs of 
Venus and the Sun. 
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Created and leaft Diftances of Venus's neareft 
Limbs from the Sun's Limbs, for finding 
the nearefl Diitance of their Centers. 
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ECLIPSE of the SUN, obferved at the NORTH CAPE. 



1769 
June 3 



At i h 48' 4", the clouds clearing away, I faw the Sun, and the Moon had made a 
fmall impreffion or notch in the Sun's limb ; by obferving the increafe of the 
eclipfe, I fappofe it began 4, 5, or 6 feconds fooner than I firft faw it, or at 
i h 48" o" per clock, or 20 h 59' 19" apparent time, nearly. 
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* 54 55 

57 * 

59 55 
3 2 24 

4 3 1 
6 37 

8 13 

10 34 

. H 57 



22 



22 



6 


2 


8 


8 


11 


2 


*3 


3° 


*5 


37 


17 


42 


J 9 


18 


21 


38 


26 


1 



4>6| 

4>7 
4,6 

4,6 

4,6 

4>5§ 
4>5 
4>4i 
4>3 



19 


29 41,2 


3 


29 48,1 


14 


29 18,4 


10 


29 15,4 


7 


29 13,1 


9 


28 55,6 


20 


28 45,0 


18 


28 24,5 


17 


27 26,7 



Sun's horizontal Diameter, meafured 
direclly after the Eclipfe ended. 





4>9§ 


*<i 










4>9i 


20 










4>9f 


20 










4>9f 
4>9i 


22-f 










21 — 








Mean 


4>9i 


20,9= 


=3 1 7 


35" 


>9 



By comparing the end with Mr* 
Mafkelyne's obfervation at Green- 
wich, the difference of meridians 
comes out i h 44' 6" of time. =s 
26° i' 30" eaft, or difference of 
longitude of my obfervatory from 
Greenwich to the eaft. From 
whence the longitude of the point 
called the North Cape is 25 ° 49' 
ealt of Greenwich* 



Clouds came on, fo that t faw the Sun no more till 3* 1 38' o" per deck, and it broke away 
very clear, and continued clear to the end, which was at 3 h 48' 19'* per clock, or 2i h 59' if* 
apparent time. The air being very clear, the end feemed certain to about two feconds. 

The telefcope ufed was a refleclor of 2 feet focus, made by Mr. Dollond ; and the magni- 
fying power, applied for the ingrefs of Venus, and the beginning and end of the folar eclipfe, 
Was 1 00. The magnifying power ufed with the micrometer, was 50. 

t Adjuftments 
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Adjuftments of the telefcope with the different eye-pieces and little fpeculutos, as combined 
together when ufed; N. B. — fliews that (o) on the vernier, is behind, or to the left hand cf 
the firft divifionon the fcale ; and + to the right hand, or before. 
Long eye-piece and ihort focus little fpeculum magnifying ioo times == 
Long eye-piece and long focus little fpeculum with micrometer on z=z 
The eye-piece with moveable wires, and long focus little fpecu- 1 __ 

lum, and micrometer j — 

Thefe are a mean of i o or 1 2 obfervations each- 



— o + 

— o -f* 
+ o + 



1 if on vernier. 
193 on vernier 

4 on vernier. 



The Value of the Scale of the Obje£ Glafs Micrometer was found as follows * 
A bafe of 1 20 feet was carefully meafured on level ice (which was covered with frozen fnow 
about half an inch thick), with two ro feet fir rods* and the meafure being taken four different 
times, no one differed from any of the others fo much as -^th of an inch. But as the fir 

rods might not confift of 10 feet exactly of the fame ftandard from which the micrometer fcale 
was laid off, I therefore took fix inches between the fine points of a pair of compares, from 
the micrometer fcale ; and, by repeating this meafure, found the exact length of the fir rods in 
tneafures of the micrometer fcale 5 and thence corrected the length of the bafe, found imme- 
diately by the rods, and reduced to the ilandard* of the micrometer fcale* Perpendicularly 
over the bafe, at one end, was placed the center of the divided object glafs, and perpendicularly 
over the bafe, at the other end> a board was placed, having its plane at ^ ^ 
right angles with the bafe line, white paper palled on its upper part ; and 
at the height of the center of the object glafs, nearly above the horizon, 
was a flrong black line drawn, as A Brz8 inches, A^ and Ae being fmall 
but equal diftances from A; by bringing {edaxid gh) to coincide alter- 
nately with (A a) the error of adjuftment of the micrometer fcale was 
found ; and by feparating the glafles till (A a) and (B if) made but one a 
line ; from this feparation the value of one extent of the micrometer fcale was found, by mak- 
ing this proportion. As the length of the bafe : is to rhe length (AB) : : fo is 206265" (the 
humber of fecondsin an arch equal to the radius of a circle) to a fourth number, which will 
be the feconds of the angle meafured by that opening of the glafTes, which is fhewn by the 
micrometer fcale ; and other angles will be in direct proportion to the refpcctive meafures 
whence the table was formed* 



A 



\i 



B 



ZENITH DISTANCES taken with an Agronomical Quadrant, of one Foot 
Radius, made by Mr. Bird, at the NORTH CAPE of EUROPE. 

Bar. Ther. 



1769 

© May 14 

20 

h J«ne 3 

11 



15 

16 
17 



Inehes. 



29,80 
29,71 

2 9>93 

2 9>57 
29,66 

29,70 
29,72 

29,71 
29,70 

29,70 
29,18 



out 



43 
66 
46 

4* 

44 
44 

47 
52 

5 2 
$2 



m 



40 
41 

58 

42 

40 

39 
4 2 



48! 



J4l 



U. L. on the merid, 
O L. L. ditto 

O ^j< *-*• 
U. L. 
© L. L. 
O U. L, 
U.L. 
Li« JL. 
? Center 

JL» ia» 


U. L. 

Arcturus 

L. L. 1 on the north 

U. L. J meridian* 

a Lyrae 

% Center 



Interior arch 



i 



// 



5 ! 


59 


V 


10 


48 


S 2 


48 


20 


47 


35 


47 


54 


S* 


13 


47 50 


47 


iS 


5° 


S^ 


ss 


7 


32 


2 5 



IS 2 2 7 



10 


SS 


40,0 


54 


44,0 


52 


54>° 


Si 




5i 


37>° 


5° 




So 


27,8 


5* 


20 "*|* 


SS 


28,0 


S 1 


50,0 


5° 


8,o 


53 




9 l 


29 + 


90 


18 -f* 


34 


0,0 


>S 



Exterior 
arch 



I 

2 
O 
2 
I 

3 

2 
O 
2 

d 
I 

3 
1 

3 
2 

3 



tf rt 



26 

12 

18 

9 
11 

3 
c 

13 
27 

4 

28 

3° 
12 

6 

11 

25 



Exterior arch 
reduced 



*5S* 
851 

48 

48 

48 

47 
47 
47 
52 

47 
47 



10 

o 

12 

o 
8 

r 4 

'7 
o 

1C 

It 

24 

c 






8 5 

]2 
'2 



I ft 

58 59*2 
10 45,9 
52 36,6 
20 49,8 

7 ~ 6 >7 

3> 4°>3 
22 41,3 

54 33>8 
13 27,4 
50 30,5 
18 42,0 

36 21,2 

37 4M 

7 *9>4 
25.22,0 

26 55,4 

From 



[ 270 ] 



From the foregoing Zenith Difhnces of the Sun, and of Ar&urus, and <* Lyras, the Latitude 

of the Obfervatory is determined, as follows : 



1769 
May 14 
20 

3 
11 

15 

17 



June 



From 



G U. L. 
L. JL. 
O Center 
Center 
Center 
Center 
Arclurus 
a, Lyrae 



Latitude 1 



// 



7 1 





43> 2 


7 l 


1 


0,1 


7 1 





43»5 


7i 





39>8 


7 1 





39>7 


7* 





40,6 


7i 


1 


o>9 


7i 





48,6 



Mean - . 71 o 47,0 

From whence the latitude of the point of land called the North Cape 
is 71° io' north. 

By a great many trials with a very good compafs, of Dr. Knight's conftru&ion, I found the 
variation to be 6 degrees well ; and by a dipping needle, I found, by repeated trials, the dip 
of the north end of the needle to be 79 degrees. 

May 15, at 13 11 1 P. M. apparent time* or i h f after high water, by a mean of 7 obfer- 
vations, I found the dip of the horizon of the fea, from the obfervatory, to be \%' 18" 




out, 43 , and, within, 40 . Both thefe obfervations were made on the N. N. E. point of the 
true compafs. During each of thefe obfervations the water was very fmooth, and the horizon 
c ] ear% [ found it was high water, at the full and change of the Moon, at 3 h 44' P. M. ap- 
parent time, at the Cape ; and, by a feries of obfervations, I found the water to rife 8 feet 
1 inch, nearly, perpendicular at the fpring tides ; and at neap tides 6 feet 8 inches, perpendi- 
cular; and the tides feemed to follow very regular, as they ought to do when not difturbed 

by bad weather June 8, I found the height of the obfervatory 140 feet 6 inches above 

low water mark. 



A JOURNAL of the Barometer and two Thermometers, during the Time I was on 
Shore in the Jfland of MAGGERCE, or NORTH CAPE, viz. from the ift of 
May to the 2 lit of June. 



At noon. 
Bar. Then 









out 


in 


1769 




Inches 








May 


1 


29,72 


J 9 


24 




2 


29,68 


26 


28 




3 


2990 


18 






4 


29,96 


28 






5 


29,92 


54 


: 2 




6 


29,91 


58 


"3 




7 


29.74 


60 


40 




% 


29,84 


50 


39 



1A 



At noon. 
Bar. Ther. 



out m 



1769 

May 9 
10 
1 1 
12 

*3 

15 

16 

17 
18 

19 
20 

21 

22 

23 
24 

25 
26 

27 
28 

29 

30 

3i 
1 

2 

3 

4 

5 
6 

7 
8 

9 
10 

11 

12 

13 

H 

l 5 
16 

*7 
18 

19 

20 
21 

22 



June 



Inches 

29,90 

29>97 

29>97 

*9>97 

3°>°3 
29,80 

*9>73 
29,66 

29,62 

29,48 

*9>34 

29,71 

^9»5 ! 

29,51 

*9>77 
29,65 

29,42 

29*77 
29,76 

29,70 

29*47 
29,61 

29,61 

29,67 

29,92 

29*93 
*9*79 

2 9*77 
29,51 

29,83 

29,89 

29,84 

29,67 

29,57 

29,48 

29,56 

2 9>53 
29,66 

29,51 

29,72 

29, r 8 

29,42 

29,67 

29>54 
29,46 



47 
46 

39 

30 

42 

43 

4* 
29 

5i 
53 
5* 

*4f 
4i 

40 

44 

S 2 

44 
48 

44 
38 

So 

5 2 

4i 

66 

43 
61 

47 

43 

47 

49 
48 

46 

38 
38 

39 

4i 
38 

44 
5 2 

37 
36 
36 

35 



36 
39 
34 
3i 

36 

40 

37 

3i 

42 

4? 

47 

4*f 

47 

38 

37 

4if 

45 

45 

44 

36| 

33 

43 
48 

38 
50 

58 

43 
55 

43 
4? 
4? 
47f 

42 

42 

35 
34 
3 6 

38 
42 

54f 
39 
37 
38 

37 
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At midnight. 
Bar. Ther. 

out in doors 
Inches ° ° 



29,98 


34 


36 


29,96 


3° 


32 


29,97 


27 


29 


30,04 


34 


37 


29>74 


33 


3/i 


29,70 


28 


30 


29,64 


26 


28 


29,60 


39 


43 


29,39 


38 


4i 


29,57 


40 


40 


29»77 


37 


4^ 


29,46 


3 l 


39 


29,64 


36 


43 


29,78 


36 


36| 


29*47 


40 

1* 


40 


29,71 


44l 


45 


29,78 


40 


42 


*9>73 


36 


38 


29,66 


34 


35 r 


29*5! 


38 


40l 


29,61 


52 


50 


29,70 


4 2 


37 


29,72 


38 


40 


29,90 


48 


52 


29,78 


36 


361 


29,70 


46 


40 


29,69 


47 


49 


29,50 


43 


43 


29,90 


42 


44 


29,90 


4i 


40 


29*74 


40 


42 


29,66 


4i 


43 


29,58 


33 


3S 


29*5 1 


3*i 


33 


29,52 


35 


34 


2 9>$7 


35 


3Sf 


29,64 


34 


35 . 


29,62 


38 


37f 


29,70 


5 2 


S»f 


29,52 


44 


46 


29,38 


36 


38 


29,49 


32 


34 


29,60 


3 X § 


33 



The thermometers were kept, the 
one in the obfervatory, and the other 
without, in the open air; but always 
in the (hade; and were always ob- 
ferved at noon and midnight, after 
the 10th of" Mav; bat be tore, only 
at noon. 
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The Instruments ufed at the NORTH CAPE, by Mr. BAYLY, 

were as follows: 

A quadrant of 1 foot radius, and two thermometers, made by Mr. Bird. 

A 2 feet refleclor, with an achromatic object glafs micrometer, by Mr. Dollond. 

A traniit inftrument, of 4 feet, made by Mr. Bird ; with an achromatic objed glafs, 
by Mr. Dollond. 

A barometer, by Mr. Ramfden. 

An agronomical clock with a gridiron pendulum, a journeyman clock, and an alarum 
clock, by Mr, $helton„ 

A dipping needle, belonging to the Royal Obfervatory, made by Mr. Graham. 

Alikefet, excluiive of a dipping needle, was ufed by "Mr. Dixon, at the ifland of 
Kammerfoft. 

N. B. The adjoining chart, and views of the fea-coaft and iflands, near the North^ Cape of 
Europe, Tab. XIV. were drawn from the joint obfervations of Mefficurs Dixon and 
Bayly. 
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